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Lumbar paraspinal compartment syndrome is an extremely uncommon condition that is known to occur after strainful
exercise or trauma. We report on the original case of a 55-year-old man in whom lumbar paraspinal rhabdomyolysis and
compartment syndrome developed after open abdominal aortic aneurysm repair, documented with technetium Tc99m
bone scan and computed tomographic imaging, and in whom successful complete recovery was achieved with conservative
management. Clinical features, pathophysiology, and diagnostic and therapeutic strategies of this unusual adverse event
are discussed. (J Vasc Surg 2003;37:198-201.)
Abdominal aortic aneurysm is a frequent disease with a
reported incidence rate of 3.0 to 117.2 per 100,000 indi-
viduals per year.1 Elective open aortic reconstruction is now
considered as a safe and effective therapeutic approach.
Improvements in both preoperative preparation and post-
operative care and advances in surgical techniques and
anesthesic management have indeed considerably reduced
operative morbidity and mortality rates, the latter reaching
approximatively 4%.1 A significant proportion of adverse
events are linked to the occurrence of cardiac events, pul-
monary insufficiency, and renal dysfunction. Other early
complications include bleeding, distal thromboembolism,
wound infection, ischemic colitis, and, more rarely, stroke,
paraplegia, or paraparesia.1
We report a case of acute bilateral lumbar paraspinal
rhabdomyolysis and compartment syndrome arising after
open abdominal aortic aneurysm repair. Clinical presenta-
tion, pathophysiologic hypothesis, diagnosis, and manage-
ment of this extremely unusual adverse event are discussed.
CASE REPORT
A 55-year-old man with a renal tranplant was admitted with a
history of acute diffuse abdominal pain. Physical examination
disclosed the presence of a palpable, painful, and pulsatile abdom-
inal mass. Computed tomographic imaging (Fig 1 , A and B)
showed a 52-mm unruptured infrarenal abdominal aortic aneu-
rysm and normal lumbar paraspinal muscles. In addition, angio-
gram (Fig 2) showed a marked stenosis at the origin of the right
common femoral artery and patency of three lumbar arteries and
the inferior mesenteric artery. Open surgical repair was performed
with the transperitoneal approach with transverse laparotomy. The
procedure consisted of three stages and was designed to avoid any
interruption of arterial supply to the kidney transplant, which was
attached to the right external iliac artery. First, implantation of a
venous graft between the right common femoral artery and the
right profunda femoris artery was carried out. Second, a temporary
axillofemoral bypass with the right axillary artery as the inflow
source was anastomosed at the proximal part of the right femoro-
femoral venous graft. Third, placement of a bifurcated knitted
collagen-coated Dacron graft was undertaken, with the right graft
limb being placed distally on the right femorofemoral venous graft.
At the opening of the aneurysm sac, the aortic wall displayed severe
calcified atheromatous plaques with a parietal thrombus. Undue
backbleeding from the three patent lumbar arteries was observed
and controlled in standard surgical fashion with oversewing. No
form of embolization was used. During the course of the opera-
tion, patency of the extraanatomic graft was confirmed with digital
control. This rather complex reconstruction allowed preservation
of continuous retrograde perfusion of the renal transplant
throughout aortic clamping. Intraoperative urine volume reached
2000 mL in 6 hours.
Within the first postoperative hours, the patient had acute
severe lower back pain develop. Physical examination disclosed
bilateral tenderness, swelling, and rigidity of the lumbar paraspinal
muscles. No evidence was seen of deficit on neurologic testing. No
signs of skin necrosis or discoloration were observed. Laboratory
data included leucocytosis and increase of the C-reactive protein at
21.6 mg/dL. Markedly elevated levels of creatine phosphokinase
at 25,000 U/L (normal values below 190 U/L), lactic dehydro-
genase at 2471 U/L (normal values below 240 U/L), and
transaminases (serum glutamate oxaloacetic transaminase at 550
U/L and serum glutamate pyruvate transaminase at 236 U/L;
normal values from 0 to 53 U/L) were noted. Mild deterioration
of renal function (blood urea nitrogen level at 67 mg/dL and
creatinine level at 1.4 mg/dL; normal values from 15 to 40 mg/dL
and from 0.2 to 1.2 mg/dL, respectively) was also present. No
other serum or urinary abnormalities (including myoglobinuria)
were found. Serial blood cultures remained negative. Technetium
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Tc99m bone scan imaging (performed on postoperative day 12)
showed marked bilateral intense diffuse uptake of the paraspinal
muscles, findings consistent with muscle ischemia and necrosis.
Computed tomographic scan (performed on postoperative day 13;
Fig 3 , A and B) revealed lumbar paraspinal muscle swelling from
L1 to L5 with striking heterogeneous contrast enhancement,
providing diagnosis confirmation of bilateral rhabdomyolysis. In-
tracompartmental pressure was not measured because of potential
risk of infection.
Conservative treatment, including crystalloid fluid infusions,
administration of analgesics, urine alkalinization, and bed rest, was
immediately started. Substantial clinical improvement and resolu-
tion of renal function and levels of serum enzymes were gradually
achieved, without the need for surgical debridement or fas-
ciotomy, and the patient was discharged on the 21st postoperative
day.
After a 3-month follow-up period, the patient had almost
completely recovered, with slight intermittent lumbar discomfort
remaining for vigourous activities. Computed tomographic imag-
ing (Fig 4 , A and B) displayed significant decrease of the paraspinal
muscle edema and of the abnormal heterogeneous signal densities.
DISCUSSION
Rhabdomyolysis corresponds to the destruction of stri-
ated muscles caused by ischemia-induced or ischemia-
reperfusion injury-induced muscle cell edema and necro-
sis.2-4 Extensive muscle injury is responsible for the
disruption of muscle cell membrane integrity, causing re-
lease of cellular content into the plasma and circulation, and
generation of reactive oxygen metabolites. These events
contribute to substantial morbidity and mortality from
both local and systemic effects. Compartment syndrome
results from swelling of damaged muscles contained within
rigid compartments formed by fascias, bones, and other
surrounding structures. This leads to a significant increase
in intracompartmental pressure, promoting additional
muscle lesion, which is subsequently able to elicit severe
impairment of local circulation and neuromuscular func-
tion. Numerous factors may determine the development of
rhabdomyolysis and compartment syndrome, including
trauma and compression, strenuous exercise, electric cur-
rent exposure and hyperthermia, various drugs and toxins,
several infections, and some metabolic or endocrine disor-
ders.2,3 Occlusion or hypoperfusion of muscular vessels
from thrombosis, embolism, or clamping during surgery is
also known to trigger muscle damage with ischemia or
ischemia-reperfusion insult.2,3 Peripheral revascularization
for acute or even chronic ischemia is indeed a well-recog-
nized and extensively documented cause of rhabdomyolysis
and compartment syndrome of the lower limbs or the
upper extremities.
The existence of a lumbar paraspinal compartment is
strongly supported by several publications5,6 on the basis of
cadaveric dissections and pressure measurements in healthy
volunteers. These anatomic and physiologic studies clearly
showed the presence of a well-defined distinct closed lum-
bar paraspinal muscle space consisting of the erector spinae
muscles encased by the posterior and middle lamellae of the
lumbodorsal fascia. The lumbar paraspinal compartment is
bounded5,6: caudally, by the portions of the sacrum and
Fig 1. A and B, Preoperative computed tomographic scan shows
52-mm unruptured infrarenal abdominal aortic aneurysm and
normal lumbar paraspinal muscles.
Fig 2. Preoperative angiogram shows patency of three lumbar
arteries and of inferior mesenteric artery. Severe stenosis at origin
of right common femoral artery is also visualized.
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iliac crests from which the erector spinae muscles originate;
posteriorly, by the lumbodorsal fascia that merge medially
at the spinous process and the interspinous ligaments;
anteriorly, by the anterior layer of the thoracolumbar fascia
and iliolumbar ligaments and by transverse processes, inter-
transverse muscles and ligaments, and vertebral laminae;
and laterally, by the fusion of the anterior and posterior
portions of the thoracolumbar fascia. Medially, the lumbar
compartment is bordered5,6 by spinous processes, interspi-
nous ligaments, and the attachments of thoracolumbar
fasciae, determining closed boundaries with the adjacent
paraspinal compartments. Circulation in the lumbar
paraspinal compartment is supplied by the dorsal branches
of the segmental lumbar arteries, with four pairs of these
arteries generally branching at the abdominal aorta.5,6
Lumbar paraspinal rhabdomyolysis and compartment
syndrome is an uncommon disorder that has been shown to
arise after strainful exercise5,7,8 or trauma.9 We describe
herein the occurrence of the condition after open abdom-
inal aortic aneurysm repair, which has never been reported.
Nevertheless, our observation closely corroborates a recent
description of the disease after aortic reconstruction for
occlusive disease.10 Regarding the physiopathologic mech-
anisms involved in these two particular circumstances, one
may assume, as has previously been suggested,10 that dur-
ing open aortic reconstruction, lumbar arteries may un-
dergo either hypoperfusion or occlusion from aortic clamp-
ing, ligation of the vessels within the aneurysm sac,
cholesterol embolism, or atheroembolic complications.
This ischemic insult leads to swelling and necrosis of
paraspinal muscles, subsequently increasing the pressure in
the paraspinal compartment. Development of a compart-
ment syndrome thereafter occurs, which is consequently
able to promote additional extensive muscle destruction.
Moreover, the extent of rhabdomyolysis may be further
exacerbated by ischemia-reperfusion injury induced by
clamp removal. Otherwise, it is interesting to note that
during endovascular abdominal aortic aneurysm repair,
several events might theoretically determine exclusion of
lumbar arteries: thrombosis of the perigraft space and of the
branch vessels of the aneurysm sac, atheroembolic compli-
cations induced by the endoluminal procedure, or use of
coil embolization to prevent type II endoleaks. To our
knowledge, no data are surprisingly available in the litera-
ture reporting lumbar paraspinal ischemia and swelling
after endovascular abdominal aortic aneurysm grafting.
One may indeed assume that the clinical consequences of
Fig 3. A and B, Initial postoperative computed tomographic scan
of lumbar region shows bilateral muscle swelling with heteroge-
neous contrast enhancement throughout entire length of lumbar
paraspinal compartment from L1 to L5.
Fig 4. A and B, Computed tomographic scan of same area after
3-month follow-up period shows significant decrease of muscle
edema and of abnormal heterogeneous signal densities.
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lumbar artery exclusion may depend on the adequacy of
collateral circulation. Nevertheless, diagnosis of lumbar
paraspinal rhabdomyolysis and compartment syndrome has
to be considered provided lower back pain occurs after
endovascular abdominal aortic repair.
From these reports, one may attempt to define lumbar
paraspinal rhabdomyolysis and compartment syndrome.
On the one hand, clinical presentation is characterized by
lower back pain of sudden onset with tenderness, swelling,
and rigidity of paravertebral muscles, limiting spine mo-
tion. Elevation of serum enzymes, including creatine phos-
phokinase, lactic dehydrogenase, and transaminases, and
renal dysfunction with myoglobinuria are often present.
Development of severe renal impairment requiring hemo-
dialysis and evolution towards multiple organ failure have
been described.9 On the other hand, diagnosis is estab-
lished on the basis of clinical history, computed tomogra-
phy5,10 or magnetic resonance7 imaging, and measurement
of intracompartmental pressure,2,7,8 which has been shown
to represent an objective parameter for the decision to
perform fasciotomy.2,3,7,8 Otherwise, we interestingly ob-
served that technetium Tc99m bone scan imaging made an
elegant and unexpected contribution to the diagnosis. This
is actually in agreement with previous publications that
indicate that technetium Tc99m bone scanning may be
helpful to assess the extent and location of muscle damage
in a wide variety of conditions.11-14 Finally, no conclusive
evidence has been published on the treatment of this rare
affection. Some authors8-10 mentioned large surgical de-
bridement and fasciotomy, and others5,7 proposed medical
management combining early large-volume crystalloid in-
fusion, administration of analgesics, and bed rest. Even if
both therapeutic options provided satisfactory results, early
fasciotomy remains a matter of controversy; although help-
ing to reduce or prevent extension of tissue damage and
renal injury, it has been shown to significantly increase the
risks of infection and bleeding, which may contribute to
adverse outcome.2 One may therefore suggest that surgical
debridement and fasciotomy should be considered pro-
vided an unfavorable clinical course occurs despite appro-
priate conservative management.
In conclusion, our original case report of lumbar
paraspinal rhabdomyolysis and compartment syndrome oc-
curring after open abdominal aortic aneurysm repair en-
ables us to characterize the clinical picture of this uncom-
mon but potentially serious adverse event. Moreover, it
emphasizes the role of technetium Tc99m bone scan and
computed tomographic imaging to allow prompt and ac-
curate diagnosis. Finally, it could shed some light on the
much debated question of the treatment of the condition
by producing evidence of successful complete recovery with
conservative management.
We thank J. Stokes for editorial assistance.
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